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I. MEMORY, IMAGINATION, LEARNING

(a) Summaries, Systematic Treatises, and Discussions of General
Topics.—Brandell's monograph on imagination (3) traces the
evolution of the significance of the term from Aristotle through
Saint Augustine, Wolff, Kant, Lotze, Wundt, Ebbinghaus and
Meumann. In a survey of the experimental literature,—Kiilpe,
G. E. Muller, Ach, Diirr, Perky, Martin, Moskiewicz, Selz and
others,—he discusses such topics as the materials of imagination,
assimilative and associative imagination, the relation between
thinking and imagining, and the creative power of imagination.
While the monograph contains nothing that is essentially new, it
presents a statement of the various views and an evaluation of
certain of the experimental findings. Brandell's own position is
conservative; the influence of Wundt is evident throughout his
monograph. Gallinger's book (16) undertakes to analyze the state
of consciousness which constitutes remembering; he proposes in a
later book to deal with the varieties, the forms and the conditions
of remembering, together with such topics as recognition and illu-
sions of memory. In the present work he points out that the
essence of the remembrance-consciousness consists in the fact that
we there project ourselves into our past or assume an attitude toward
our past; and it is further characteristic of remembrance that in
this attitude, we are immediately aware that our present experience
refers definitely to our past. In consequence of this there is a
certain analogy between remembering and perceiving; but re-

1 The writer is indebted for aid in the preparation of this paper to Dr. S. Carolyn
Fisher, Dr. Karl J. Karlson and Dr. George S. Snoddy, all of Clark University, and to
Dr. Elizabeth L. Woods, of Vassar College.
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tnembrance is sharply demarcated from all knowledge which is
based upon influence, reflection and the like. The author, however,
refuses to formulate a definition of remembrance, chiefly on account
of difficulties of language, but he feels that in pointing out its specific
criteria he has sufficiently differentiated it from other exeriences.

Tsanoff (59) raises the questions: "What is the peculiar coloring
of consciousness and what is the particular correlation of mental
elements which characterize the processes of the poetic imagina-
tion? Precisely how can the poet's actual construction of a poem
be described in psychological terms?" He points out that the
experimental investigation of the actual process of poetic con-
struction is difficult since this process is essentially spontaneous,
and hence is not subject to laboratory control; and he suggests that
a comparison of the first draft of poems with later emended copies
promises to furnish a fruitful method of investigation. Beck (2)
calls attention to the fact that such activities as entail a considerable
element of danger (climbing precipitous mountainsides, duelling,
and the like) are attended by a superlative degree of mental con-
centration which is rarely found elsewhere; that this concentration
is of exceptionally high degree is attested by the fact that such
experiences are remembered for many years, and by the fact that
serious physical injuries are momentarily unnoticed. Beck also
believes that after the threatened danger is past one feels a mental
recuperation as after a refreshing sleep. A review of Thorndike (56)
will be found elsewhere in this volume of the BULLETIN.

(b) Imagery.—In an investigation undertaken by Misses Adler,
Williams and Washburn (1) an attempt was made to determine
what correlation obtains between the fidelity of one's visual imagery
and the control of one's visual imagery. The method consisted
in measuring the observer's accuracy in reproducing a visual
nonsense-figure, and in measuring her ability to control her visual
imagery (1. e., after a checker-board diagram of sixteen compart-
ments had been presented the observer was asked to close her eyes
and imagine the content of a given compartment to be shifted to
another specified compartment). The results obtained from fifty-
three observers show a complete absence of correlation between
accuracy and control of visual imagery.

A reading of Freud's Traumdeutung led Thompson (55) to in-
vestigate certain dream phenomena of condensation, compensation,
ratiocination, amnesia, etc. An examination of a number of dreams
leads the author to conclude that in any given individual there is
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no essential difference between the relative preponderance of the
various modalities of imagery in dream life and in the waking life;
that the central motif of the dream tends to appear in terms of that
modality of imagery which predominates in the waking life; that
condensation occurs more frequently in visual than in auditory
imagery; that imagery of the dominant modality is less readily
forgotten than images of other modalities; and that the imaginal
content of the dream can seldom be referred to a present sensory
stimulus. The author believes that a dream may contain instances
of critical thinking and reasoning which possess 'all the clearness
and logical consistency of waking trains of thought.' Spaier's
investigation (52) of the evoking of images and of the ideation of
various problems and situations furnished the following results:
The image is not fixed and stable, but develops gradually to a
maximum and disappears slowly through a twilight stage; the
image is not 'useless lumber'; it is essential to meaning, and it is
never present to consciousness without being 'saturated with
meaning.'

After presenting a description of the Pawlow method and a
summary of the results, Miss Dontchef-Dezeuze (6, 7) undertakes
to discover a psychological basis for the conditioned reflex. This
phenomenon is to be explained by assuming that mental imagery
has intervened between the stimulus and the response; if no imagery
were present, it would be impossible to understand how the dog
could recognize a familiar stimulus (!). The imagery is to be con-
ceived as of complex structure; while it contains sensory com-
ponents from various modalities, its essence is furnished by affective
images. The author believes that objective psychology is able to
throw a flood of light upon the subjective study of memory and
imagination.

In an investigation of methods for determining ideational type
Exemplarsky (8) presented consonants in visual and in auditory
fashion, introducing various distractions and various instructions
as to method to be employed in learning. In certain cases, repro-
duction was tested immediately after presentation, in other cases
after an interval of ten seconds had elapsed; and the learners
furnished introspective descriptions of their learning and their
reproducing. A comparison of the results obtained in these
various experiments leads Exemplarsky to conclude that a combina-
tion of several methods must be employed for the diagnosis of
ideational type. The method of immediate reproduction possesses
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certain advantages (for instance, it facilitates introspection), but it
should be supplemented by a method of delayed recall. The
author reports that for the differentiation of the verbal sub-types,
variable modes of presentation furnish better results than the
distraction method.

Springer (53) presented numbers in various fashions to four
hundred and ninety-four children, seven to fifteen years of age:
In one case the numbers were seen; in another case they were heard;
in another case they were seen and pronounced by the children;
in a fourth case they were heard and pronounced by the children.
The results showed that only about two per cent, of the children
relied exclusively upon 'one kind of reproduction'; in young
children the best results are obtained from auditory presentation,
in older children from visual and visual-motor presentation. Im-
mediate memory is most efficient in the fifth and sixth groups.
The auditory type predominates in the first and second grades;
the visual or the visual-motor in all the other grades, there being a
rapid increase in the visual type from the first to the fifth grade,
the visual-motor type being predominant among the group of five
hundred children. Children of a dominantly auditory type find
that the introduction of the motor element is a distinct disadvantage.

Kollarits (23) describes the nature and the origin of our mental
representation of various ideas; persons and places which one has
never seen are definitely envisaged and it is possible to discover that
one's mental picture is the product of associations of various sorts
(for instance, an author's style, or his opinions, or his nationality,
or his name contributes to our visual representation of his appear-
ance) in which affective association plays a prominent part. Clap-
arede (5) adds that the appearance or the sound of a person's
name determines our mental representation of the person,—a fact
which has been recognized by authors who have invented such
names as Tartarin or Pickwick.

(c) Recognition.—In an investigation of recognition and repro-
duction, Rybnikoffs experimental material (48) consisted of groups
of digits, and he employed time-intervals of one minute, five
minutes and ten minutes. The numerical data from his repro-
duction experiments furnish an approximate confirmation of the
traditional curve of forgetting; and the numerical data from his
recognition experiments indicate that the efficiency of recognition
follows the same course with the lapse of time. When the number
of presentations is increased from one to three and to six, the
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number of recognitions (average for seven observers) is increased
from sixty to seventy-four and seventy-eight,—the effect of the
increase in number of presentations being especially evident in an
increase in the number of 'certain ' recognitions. The recognition-
time decreases markedly with the number of presentations; an
analysis shows that there is a close correspondence between certainty
of recognition and brief recognition-time, the most certain recog-
nitions being about twice as rapid as the uncertain recognitions.
Rybnikoff advocates the view, in opposition to G. E. Miiller, that
there is an intimate internal relationship between the phenomena
of recognition and of reproduction. He holds that the experi-
mental investigation of reproduction and recognition must mutually
supplement each other, and a complete picture of the phenomena
of memory can not be obtained from an isolated investigation
either of recognition or of reproduction. Ponzo (41) presented
pictures and objects to fifteen boys in an attempt to determine the
influence of various mental factors upon the processes of recognizing
and naming. In his discussion of recognizing he differentiates the
influence of complexity, size, color and particularity of object,
influence of aesthetic factors, and influence of enlargement or reduc-
tion of customary size; and in his discussion of naming he differ-
entiates the influence of the customary name, influence of the name
in other languages, influence of ambiguity of name, influence of
the essential quality of the object, and influence of the use of the
object.

Miss Heine (18) made a further investigation of the funda-
mental difference between recognition and reproduction which
Miiller had pointed out. Lists of nonsense-syllables were learned,
and after an interval of eight minutes tests of recognition or of
reproduction were applied. In certain cases pictures were observed
and described, or other nonsense-syllables were learned, during the
interval between the learning and the test; in other cases no material
was presented during the interval, the observer simply walking
about the room, looking out of the window, etc., but endeavoring
not to think of the syllables which had just been learned. It was
found that the subsequent presentation of new material gave rise
to no retroactive disturbance in the case of recognition, but that
reproduction was very much impaired by the subsequent mental
activity,—not only were the number of correct reproductions
decreased, but the reproduction-time was increased. The author
concludes that since mental activity following upon the learning
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of a series of syllables gives rise to a retroactive disturbance of the
associations which have been established, and since no such effect
upon the recognition of syllables takes place, it is evident that
recognition is not dependent upon association. Reproduction and
recognition are, therefore, fundamentally different processes.
In a comparative study of recognition and recall Myers (35) finds
that the efficiency of recognizing (discrete words) is about two and
a half times that of reproduction, and that the correlation between
the two is surprisingly low. He finds that affective components
are much more prominent in recognizing than in recalling.

(d) Association and Inhibition.—Foster (12) investigated the
factual justification for assuming the existence of perseverative
tendency,—this term being employed to designate the fact that
when a given content has once been present in consciousness its
recurrence need not be attributed to any other condition than its
previous presence in consciousness. Nonsense-syllables were em-
ployed as materials, and after intervals which varied from one
minute to twenty-four hours, reproduction was tested by the
method of right associates and the method of retained members.
In his various experiments, the instructions were varied to empha-
size rapidity of reaction in certain instances and accuracy of reaction
in others. Foster's results show that it is unnecessary to assume
that an idea tends to arise without the probable cooperation of
associative tendencies. Such syllable-ideas as came to consciousness
during the interval between the learning and the testing were found
to follow or to accompany an idea of a larger situation; and the
syllables, correct or false, which were reproduced in the tests also
owe their reproduction to associations of various sorts. Not
only may one question the assumption that mental contents recur
spontaneously, but the spontaneous nerve functioning which such
an assumption implies is rendered improbable by the known facts
of physiology.

In Maloney's experiment (28) lists of digits were added by
sixty-five persons; from an objective analysis of the errors, the
author draws various conclusions as to association, suppression and
perseveration. Kohs (22) traces the development of the associ-
ation-reaction; he emphasizes its practical significance and adds a
list of complex-indicators.

Previous investigations of effectual and generative inhibition
(or reproductive and associative inhibition as Ebbinghaus calls
them) have shown only that these two forms of inhibition take place
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between elements which belong to different complexes of ideas;
Frings (14) seeks to discover whether such inhibitions also take
place between elements which belong to the same complex. His
materials consisted of lists of nonsense syllables, three consecutive
syllables of a list constituting a group or complex; and the lists
were so constructed that certain syllables of certain complexes
recurred in other complexes, in accordance with an appropriate
pre-arranged plan. The results show that when the elements
form a unitary and coherent complex there is no evidence of an
inhibition; but when the complex is incoherent and loosely articu-
lated, the recurrence of identical elements gives rise to inhibition,—
the amount of inhibition varying with the degree of non-coherence.
Several factors may contribute to the non-coherence of the com-
plex: the learning-type, and the physiological condition of the
learner.

Brown's experiment (4) consisted in establishing an habitual
reaction, and subsequently in assigning a task whose accomplish-
ment inhibited and was inhibited by the habitual reaction. The
primary habit consisted in distributing a pack of cards in a pre-
scribed fashion; and the secondary habit consisted in distributing
the cards in another fashion. The time-records show that slow
reagents are less impeded by the interference than rapid reagents;
there seems to be a correlation between freedom from interference
and capacity to learn, since those reagents who are most capable
of acquiring the primary habit seem to be relatively incapable of
acquiring the secondary (interfering) habit. There are wide indi-
vidual variations in capacity to shift from one group of reactions
to another, the loss of speed due to the shift varying from one
per cent, to twenty-three per cent. Reagents who are relatively
slow at the outset tend to remain relatively slow throughout, al-
though their inferiority decreases somewhat particularly during
the earlier stage of practice.

(e) Learning, Remembering and Forgetting.—Kiihn (24), Myers
(34) and Thorndike (57) report re-investigations of the effect of
recitation upon learning. Kiihn employed significant and non-
significant materials; and he tested retention, by the method of
correct associates and the saving method, after intervals of one,
two or four days. He found that recitation is advantageous, in
most learners, but the advantage is greater the less coherent and
significant the material, and he concludes that the advantage is
due to the fact that an attempted recitation induces a more thorough
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working-over of the material. Kiihn differentiates and describes
various different methods of procedure in learning. Myers em-
ployed lists of words whose retention was tested at intervals up to
three weeks,—-the object being to determine the effect of recalls
which were attempted during these intervals. He found attempted
recall improves retention; two recalls are better than one and de-
layed recall (after five minutes) is better than immediate recall.
Myers reports that a remarkably large number of words appear in
the later recalls which were not present in the earlier recalls. This
same phenomenon is reported by Hugeunin (19) who finds that the
number of lines of poetry which can be recalled ten minutes after
learning it is less than the amount which is reproducible at any
subsequent time (up to eight weeks). Thorndike reports that in
an experiment where twenty-eight adults learned vocabularies, in
one case by successive readings and in another case by reading and
attempted recall, the recall method possessed no superiority over
the reading method.

In an objective and introspective study of the process of learning
Perrin (39) employed an outdoor maze of ordinary dimensions and
a miniature pencil-maze,—the learner being blindfolded in the
latter experiments. It was found that the ability to make an
errorless circuit developed into an ability to image the path and to
describe it verbally or graphically. The learner set himself the
task of discriminating the true path from the false, and of retaining
a remembrance of the former; he also attempted to organize his
knowledge in such a way that it could be used for effective control.
During the early circuits, whatever paths presented themselves
were tried in an aimless fashion, this initial period being followed by
an increasing tendency to hit upon the true path, and an increasing
rapidity of circuit. Perrin's introspections, which were confirmed
by numerous ingeniously devised control-experiments, show that
the process of learning the maze is based essentially upon imagery,—
concrete visual imagery together with verbal and motor images of
various sorts.

In Miss Perkins' experiments (38) sixteen repetitions were
devoted to lists of nonsense-syllables, the repetitions being variously
distributed; retention was tested after an interval of two weeks.
The results are exceedingly irregular, but they indicate that dis-
tributed repetitions are more efficacious than accumulated repe-
titions. Lyon (26) also found that distributed repetitions are
more advantageous for non-coherent materials (nonsense-syllables,
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digits), while for coherent materials (prose, poetry) accumulated
and distributed repetitions are about equally effective. In the
case of non-coherent materials, the total learning-time varies with
the length of the list of material when the distributed method of
learning is employed, but it varies with the square of the length
of the list when the accumulated method is employed. Lyon con-
cludes that the optimal distribution of single readings is obtained
when the length of interval between successive readings increases
in arithmetical proportion. Pyle (42) reports an experiment which
investigated the relative advantage of five hours' practice per
day and one hour's practice per day in learning typewriting. Ten
learners took part in the experiment, five practicing for ten half-
hour periods a day with half-hour rests between practices, and five
practicing for two half-hour periods a day, one in the forenoon and
one in the afternoon. Learners of the former group practiced for
a period of nine days and those in the latter group for a period of
forty-five days. The results (which are exceedingly irregular
and unconvincing) show that the group whose practice was dis-
tributed, wrote more rapidly throughout than the group whose
practice was accumulated; but a subsequent test indicated that the
retention of the learning was not more permanent in the former
case than in the latter. In Strong's investigation (54) intervals of
varying length elapsed between successive presentations of the
materials (advertisements); it was found that an interval of a day
produces maximum retention, while intervals of a few minutes, and
a week are much superior to that of a month. As to length of
learning-time, it was found that the greater the number of im-
pressions made at one time, the less is the permanent retention of
any one of them. In any situation which involves both number of
impressions and length of interval the former is the more important
factor. Winch (61) reports the results of an investigation of the
relative value of different methods of learning to spell. Two lists
of words of equal difficulty were prepared; one list was learned
by a silent visual method, the other list by a combined visual-
auditory-vocal-motor method. The results show that the visual
method was more advantageous throughout, a fact which is to be
interpreted in the light of the author's remark that in the latter
case the pupils learned the spelling "without the stimulus or
interference of the teacher's direction." Ruckmich (47) examined
the current literature of piano instruction with a view to deter-
mining what types of association are fundamental to the methods
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advocated by various piano-teachers and piano-schools. He finds
a complete disagreement among the experts in this field; certain
teachers emphasize the significance of the visual and kinassthetic
perception of movements made by the finger, hand and arm; others
emphasize the significance of establishing an association between
the auditory and the kinaesthetic perceptions. The scientific
investigation of the psychology of piano playing has been neglected,
but a beginning has been made by Seashore, Raif, Binet and
Courtier. Schluter (50) attempted to evaluate the relative merits
of the 'word method' and the 'object method' in teaching a foreign
language. In one case foreign words were presented in conjunction
with their equivalents in the mother-tongue; in the other case
the foreign words were presented in conjunction with the objects
which they designated. It turned out that each method has its
advantages and its disadvantages. When the result of the learning
is tested by the learner's ability to translate from the foreign
language the 'word method' proved to be superior; but the
'object method' gave better results when the test consisted in
translating into the foreign language or in reproducing the foreign
name of a presented object. Neither method of teaching proved
to be so qualitatively 'pure' or so specifically different from the
other as has been supposed,—when an object is presented the
learner tends to ideate the name by which it is known in the mother-
tongue, and when a word is presented the learner tends to ideate
the corresponding object.

YVatkins (60) finds that the span of immediate memory (for
digits and nonsense-syllables) is considerably greater in bright
pupils than in dull pupils. When the group of material is so great
as to approximate the limit -of memorial span, the bright child
apprehends it as a unitary whole, while the dull child tends to
apprehend it as a series of isolated and independent terms; persever-
ation and retroactive inhibition are more frequent in backward
than in intelligent children. Scheinerrnann's experiments (49)
show that there is a progressive decrease of memory span (for iso-
lated letters) with progressive increase of fatigue. His observers
report that fatigue decreases the activity and narrows the compass
of attention.

A symposium discussion of the role of repression in forgetting
(37) is characterized by its guarded and conservative attitude toward
Freudianism. Pear attempts to differentiate between cases of for-
getting where the lapse is capricious and temporary, and cases
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where it is due to the inevitable fading of the memorial content;
the former alone he is disposed to explain by assuming that a
process of active repression has taken place. Wolf refuses to
grant the validity of Pear's distinction; all cases of forgetting may
be explained by the traditional factors of retention and recall, and
the appeal to resistance (repression) is gratuitous. Mitchell holds
that certain cases of normal and pathological forgetting are most
readily explained by repression; but there is no justification for
supposing that all mental dissociation can be accounted for by
repression or that all forgetting is due to a tendency to avoid pain.
Loveday points out that the Freudian view is absurd since it im-
plies that every content that can ever be recalled must be present
in the unconscious all the time,—an absurdity which owes its
origin to Freud's associationism and his lack of a theory of judg-
ment. Most cases of forgetting in normal individuals are not due
to a desire to forget. Frink (15) describes three cases of forgetting
which he attempts to explain in Freudian terms.

Rose's investigation (46) aimed to test the validity of the
distinction which Muller makes between visual 'topical' memory
and the traditional visual memories of form and of color. Twenty-
five lamps were arranged in a frame, and they were so coupled that
they could be flashed in any desired sequence, regular or irregular,—
the observer being required subsequently to reproduce the positions
of the lamps and the sequence. In supplementary experiments
nonsense-syllables were substituted for the lamps and an attempt
was made to exclude the participation of form-memory. The
results justify the hypothesis of a 'topical' memory; and they
furnish an analysis of various factors which play a part in the
remembering of positions and sequences.

(/) Attitude, Intention and Determination.—Fernberger (9)
reports the case of an observer who gave not a single judgment of
equality in a series of twelve hundred judgments of lifted weights.
A special investigation, under varied instructions, showed that the
Aufgabe is of prime significance in the process of judging, and
confirmed the hypothesis that the absence of judgments of equality
was due to the fact that the observer had set himself the task of
discovering a difference. In an investigation of the 'will to learn'
Miss Panicelli (36) read a story to groups of children, in one case
warning them in advance that they would be asked to reproduce it,
and in another case omitting the warning. The learning was
approximately twenty-eight per cent, more perfect in the former
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case than in the latter. The 'will to learn' was more effective in
girls, and in older and more intelligent children. In an attempt
to determine what is the best means of acquiring facility in using a
multiplication table Kirkpatrick (20) investigated the relative
efficiency of three methods. A multiplication table was placed in
the hands of two groups of students, one group being instructed to
memorize the table, the other to begin at once to practice writing
the numbers which appeared in the table. Three weeks after the
preliminary practice both groups were tested as to their remem-
brance of the table, when it was found that the 'practice' group
excelled the 'memory' group. In another experiment students
were required to multiply numbers, one group being provided with
a multiplication table, while another group discovered the products
without a multiplication table; here again it was found that the
'computing' group obtained a much more accurate and permanent
knowledge of the products.

Meyer (30) presented lists of nonsense-syllables and after an
interval of twenty-four hours he re-presented a certain syllable
with the instruction that the observer should attempt to recall the
syllable which had followed it in the original series. When the
next syllable was presented the observer was asked to state whether
it was 'new' or 'old,'—the object being to determine whether pre-
paredness to recognize really facilitated the process of recognizing.
The results (recognition-times and number of correct recognitions)
show not only that preparedness conduces to recognition but also
that the state of preparedness may persist for a considerable time.

Myers and Valentine (33) differentiate a number of individual
differences in attitude of observers toward tones. These attitudes
are four in number: An objective attitude which has to do with the
relation of the tonal stimulus to the observer's standard of purity,
pitch, etc.; a character attitude which is due to the observer's
tendency to personify tones; an associative attitude which is
characterized by a wealth of ideational content suggested by the
stimulus; and an intra-subjective attitude which is characterized
by an emphasis upon the sensory effects, the feelings, and the self-
activity aroused in the observer by the stimulus. The authors
point out that certain of these aspects are divisible into various
sub-aspects; there is a general agreement between attitudes adopted
by observers toward colors and toward sounds, but certain im-
portant differences are described. The authors also discuss the
relative frequency of the various attitudes.
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II. HIGHER MENTAL PROCESSES

Maday (27) outlines a hierarchy of mental functions and
raises the question of the intellectual equipment of the horse.
Concepts are formed through a gradual process of apprehending
differences; thinking consists in associating concepts into judg-
ments and judgments into conclusions. Three stages may be
differentiated in the forming of concepts and in thinking, and it is
doubtful if the horse ever passes beyond the initial stage in either
process.

Kline (21) describes an experiment for the investigation of the
psychology of reasoning. The materials consist of problems
relating to the calendar, and the method consists in obtaining an
introspective analysis of the processes involved in solving the
problems assigned. In Peterson's investigation (40) of the gener-
alizing ability of children, questions were presented to children from
ten to fourteen years of age, the questions being so framed that their
successful answering involved processes of generalizing. The
author reports that an examination of the answers furnishes a con-
crete picture of the characteristic generalizations of children. The
rate of improvement with age varies greatly in the different gener-
alizations; the averages indicate that ability to generalize almost
doubles during the years from ten to fourteen inclusive.

Fox (13) reports that he endeavored "to demonstrate the
importance of imageless thought," and that his endeavor was
crowned with success. Sentences were read aloud to fifteen ob-
servers (only one of whom was found to be dominantly motor!)
who were subsequently asked to furnish introspective descriptions
of the process of understanding the meaning. The author is
convinced that understanding is possible without imagery, but that
(relevant) imagery tends to make its appearance in cases of delay
or conflict in consciousness, i. c, when the observer disagrees,
doubts, suspends judgment, and the like. In an investigation of
the relationship between visual imagery and thinking, Miss Martin
(29) presented visual figures, and subsequently asked her observers
to reproduce their visual images of the figures. It was found that
the content of the observer's remembrance of the figure far exceeded
the content of his visual image, and Miss Martin is convinced that
this excess is to be referred to non-imaginal components. The
value of the visual image depends not upon the information which
it furnishes, but upon the fact that it supports the attention,
illustrates and reinforces non-sensory thinking, furnishes a feeling
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of certainty, and constitutes a core around which non-sensory
thinking accumulates. The visual image, then, is not essential to
thinking but is merely incidental, and in many instances the image
is the product of non-sensory thinking. Miss Town (58) reports
an experiment in which six blind individuals and six normal indi-
viduals were tested as to ability to spell backwards and ability to
recognize words when spelled backwards. The tests show a slight
difference in favor of the seeing group, both as regards time and
errors. It turns out, however, that vocal-motor factors (and not
visual imagery alone) played an important role in the tests. The
author concludes that the tests in question have little or no \*alue
as objective tests for the diagnosis of visual imagery, and that visual
verbal imagery assists the process of spelling rather through its
attribute of relative spatial position than through its attribute of
form.

Miss Mulhall's experiment (31) aimed to determine whether
"the person who is a good judge in one situation is also a good
judge in another"; "whether the individual who is consistent in
judging one situation is also consistent in judging another"; and
"whether the most consistent judge is the best judge." Thirty-
four persons were asked to arrange a series of weights, photographs,
propositions and specimens of handwriting on the basis of heaviness,
kindliness, belief, and legibility, respectively; and from a comparison
of the various arrangements the author concludes that "there is
no such thing as general judicial capacity," that individuals who
are consistent in judging one situation are not necessarily equally
consistent in judging another situation, and that the correlation
between judicial capacity and personal consistency probably varies
with the objectivity of the judgments.

In Finkenbinder's investigation (10) an attempt was made to
determine what mental contents are involved in the remembering of
logically related data. The materials were mathematical and other
problems which were solved by the observer. After intervals
varying from a month to more than five months, the observers were
asked to recall both the problems and the solutions, and to furnish
introspective descriptions of their mental procedures and their
mental contents. An examination of the introspections showed a
striking similarity of procedure and of content in the eighteen
observers who took part in the experiments, although certain
typical differences were revealed. Visual images constituted about
ninety per cent, of the total mental content of all remembrances,
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even in cases where imagery from other modalities had originally
been employed in envisaging and solving the problem. In the
case of certain types of problems, however,—problems which had
to do less with concrete objects than with turns of language and
obscure meanings,—verbal imagery (auditor}', vocal-motor and
visual) tended to be present. The recall imagery first appeared in
vague and schematic form but subsequently and gradually became
more definite, detailed and meaningful,—its stability and non-
conflicting character contributing to a feeling of certainty. Proc-
esses of reasoning which had been employed in solving, were seldom
remembered (after an interval of a month or more); and they
were never recalled in other than imaginal terms. The observers
discovered no memorial content which could not be analyzed into
imaginal components.

Liebenberg (25) presented groups of five to twenty-one dots
tachistoscopically, and asked his observers to estimate their number
and to furnish an introspective description of their procedure.
It was found that small groups (up to about seven dots) were
usually estimated correctly, while large groups were over-estimated,
the estimates showing a preference for certain numerals. The
procedure employed in estimating was analytic, especially at the
outset. A general impression of 'many' was followed, during the
presentation, by an accurate apprehension of a certain section of
the group; then after the presentation the estimate was formed by
means of certain criteria, such as position and extent of group,
general impression, number observed to be present in the part-
group; and this estimate was finally brought into relation with the
general impression. In later sittings the procedure became abbre-
viated, a particular numeral associating itself directly with a
particular impression of size of group. The author differentiates
two types,—rapid, mechanical estimators, and slow, cautious esti-
mators.

The phenomenon of sensory contrast or 'physiological contrast'
has long been familiar to psychologists in the domain of vision,
temperature and elsewhere; Flugel and Rivers (11) call attention to
an analogous phenomenon, in the higher mental level of estimating,
judging, and recognizing, which they call 'psychological contrast.'
The stature of the average man is over-estimated when he stands
beside a dwarf, and under-estimated when he stands beside a giant;
familiar objects and scenes seem altered when we return to them
after an absence; and illustrations of the same principle may be
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found in the domain of moral and aesthetic judgment. Psycholog-
ical contrast may be defined as the influence exerted on our judgment
of the quality of an object by our experiencing other objects of the
same kind but of different quality,—the influence being in the
direction of an apparent amplification of this difference. The
authors report a series of experiments which show that contrast-
stimuli or contrast-situations make themselves felt in one's estimates
of weights, of lengths of lines, of sizes of angles, in one's recognition
of colors, and in one's judgment as to the rapidity of auditory
and visual stimuli.

Reichardt (44) investigated the process of comparing re-
membered objects,—colored triangles of different forms and sizes
serving as his materials, and an interval of about five minutes
being allowed to intervene between presentation and comparison.
The accuracy of comparing was found to depend upon the degree
of completeness of the learning and upon the momentary condition
of the observer; the accuracy decreases progressively with the
lapse of time. Certain observers tend to over-estimate objects
after a long interval, while others tend to over-estimate those which
have but recently been presented. In the process of learning the
size of the triangle, the observers resorted to various expedients:
They applied verbal designations; they applied an ideated measur-
ing-rod; they noted sizes of the surrounding regions; they attempted
to remember the absolute size of the triangle; they attempted to
compare the present triangle with other triangles of the series;
and in the subsequent act of comparing, these various criteria were
employed. The impression produced by the general form of the
triangle (its slenderness, or its stoutness, etc.) plays an important
part in the process of comparing; the judgment was frequently
made in terms of absolute estimate rather than in terms of com-
parison.

Gemelli's monograph (17) contains a detailed analysis of the
process of comparing cutaneous distances. The total process
contains five stages; a preparation and Einstellung of the observer;
an estimating of the standard stimulus; a pause; an estimating of
the comparative stimulus; and a formulating of the judgment.
The preparation consists in a specific orienting and adjustment of
the observer; when the signal is received he takes up a definite
attitude toward the experiment, envisages the Aufgabe, and turns
his attention in a particular direction. This is followed by a state
of tension and expectation. During the progress of the experiments
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this preparation-stage tends to become abbreviated and mechanized,
but its influence is evident throughout. The second stage,—the
estimating of the standard stimulus,—is characterized by an
equally active but a distinctive process. Here again a definite
Aujgabe is present, but it gives rise to a different procedure in differ-
ent individuals. Certain observers attend especially to the sensory
attributes of the stimulus and attempt to envisage it in schematic
or symbolic form, while others fixate successively the terminal
points of the standard distance and attempt to bring them into
some sort of relation with one another. During the pause which
ensues (third stage) the observer tends to turn back in memory to
the standard stimulus and to look forward toward the comparative
stimulus which is about to be presented, with a definite preparation
and Einstellung for the act of comparing. The fourth stage,—the
estimating of the comparative stimulus,—is of paramount sig-
nificance; Gemelli here distinguishes four different degrees of
facility of estimation and facility of apprehension of relation be-
tween standard and comparative stimulus. In the final stage the
judgment is formulated and reported by the observer; and this
stage, too, proves to be exceedingly complex, especially in the
earlier stages of the experiment. Gemelli discusses the determining
tendency of the Aujgabe, and its influence upon the disposition of
the observer.

Rahn (43) points out that the static structural element is an
artifact which owes its origin to a philosophical and unwarranted
distinction between faculties of sense and of understanding. Psy-
chologists have wrested sensation from its setting in experience, and
then they have attempted to derive experience from it. The
difficulty of this task has impelled certain recent writers to postulate
imageless thought as a new structural component; but the advo-
cates of this doctrine are quite as culpable as the sensationalists.
The difficulty has been due to a failure to appreciate the fact that
sensation as it really exists in situ is always under the domination
of some purpose; sensation always functions, and it can not be
understood apart from its functioning. The difficulty can be avoided
only by revising the doctrine of sensation, and by recognizing
that sensation is not an ultimate of stable character but is a develop-
ment within the experience of an individual. The attributes of
sensation do not appear in differentiated form until the individual
reacts in discriminating fashion; and the ultimate for any individual
experience is that to which the individual reacts. Structural
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analysis is legitimate only if when we analyze an experience into
its components we mean that the objective stimulation and the
cortical excitation functioned as a unity in the experience in ques-
tion, and functioned in such a way as to furnish that experience
with the attitude of doubt or the unified perception or whatever
other content was present in the experience. This being so, the
added structural element is gratuitous.

Miiiler-Freienfels (32) describes three essential characteristics
of perception: A selecting or accentuating of certain parts of a
situation; a peculiar awareness of activity; and a typicalizing (in
virtue of which the perceived content is apprehended not as an
individual but as representative of a type or species). Each of
these three characteristics is of motor and affective origin,—the
selecting results from a motor reaction which in turn engenders
feelings; the awareness of activity is analyzable into kinasthesis
and (as 'functional attention') it enlarges the perception, endows
it with affective toning, with emphasis and with value; the syn-
thetizing, generalizing and typicalizing is due not to association
and assimilation but to feeling and to Stellungnahme. When a
typicalizing perception is fixed by means of a name we have a con-
cept,—as is shown by the fact that few can apprehend the typical
when no name can readily be applied to designate it. The function
of judging is already present in the act of perceiving; it is a formu-
lating of the perception in words or gestures. The essence of
judging consists in acting, which may, however, be either reflex
(released by an Ajfekt) or volitional; and the concept is an auto-
matic speech-reaction to a perception, which it serves to formulate.

Ribot's book (45) contains four re-published essays, two of
which discuss the latent role of motor images and the problem of
imageless and wordless thinking. The author holds that motor
components of consciousness are relatively stable and resistant,
and that they constitute the skeleton of consciousness. It is this
skeleton or this motor residuum of affection and intellection which
furnishes the unconscious substratum. Proceeding thence to a
discussion of imageless thinking, Ribot points out that the hypoth-
esis of a pure thought which is devoid of images and of words is
neither probable nor has it been proven. Imageless thinking is to
be regarded as an ideal limit which thought may approximate by
successive rarefactions; if the limit were actually reached thought
would be impossible. Imageless thought may be the product of
an unconscious activity which involves residual motor processes.
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Selz (51) employed the method of controlled association, with
seven variations of Aufgabe, in an attempt to determine what factors
direct the course of mental processes in thinking. His observers
reported two sorts of content to which Selz attached chief impor-
tance: a sense of fluency of occurrence of stimulus-word; and a
vague knowing of the relation demanded by the Aufgabe, (Know-
ing is an actual or dispositional consciousness of the specific related-
ness of objects.) These two sorts of experience are to be regarded
as the actualizing of a ffij/ifn-disposition which was already
present in the observer. The author's results emphasize the
importance of 'direction' in thinking, and lead him to replace the
constellation-theory of reproduction in orderly thinking by a
theory of directed complex-integration (determinierende Komplex-
erganzung); this latter theory holds that the reproductive com-
pletion which takes place when a few terms of a complex are given
is not due to constellation-units but to inherent complex-activity.
The actualization of knowing which proved to be so significant in
the solution of his experimental Aufgaben is to be regarded as a
special case of complex-completion from an initially given portion
of the complex with a knowing of the relation involved. And the
completing of the complex is mediated by this consciousness of
relation,—a consciousness which is unanalyzable and which is
itself a schematic anticipation of the complex. The dispositional
knowing whose actualization furnishes the solution is aroused by
the Aufgabe and the awareness of the goal. This latter is describ-
able as a searching in a determined direction, together with a
consciousness of relation,—the latter furnishing the point of depar-
ture for progress in a specific direction.
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MEMORY, CONCEPT, JUDGMENT, LOGIC (THEORY)

BY W. C. GORE

Unntrnty of Chicago

By insisting that in logic it is a waste of time to deal with
inferences concerning particular cases, logic having to do through-
out with completely general and formal implication, Russell (8)
seems to remove logic from all psychological considerations, or at
least from the province of actual thinking, if we assume that thinking
is always specific, that it deals always with some particular case,
whatever else it may be. Yet part of the importance of the book
lies unquestionably in its psychology, in its belief in the practice of
methodological doubt to break the dominion of habit, and in its
demand that philosophic thinking shall limit itself on the side of
what it may know and at the same time strive to develop fertility
in imagining abstract hypotheses. The revolution in logic which
the book signalizes is, in part, the recognition that the old logic of
the classical tradition sought to legislate on the basis of a compara-
tively simple hypothesis as to what the world is, whereas the new
logic aims to liberate the imagination as to what the world may be.

In place of the projected fourth volume of the work on "Thought
and Things," Baldwin (1) has written an independent book as an
outcome, or sequel, to his "Genetic Logic." Three types of logic


